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The goal set for this project is to compare qualitatively the wake features observed in two fundamentally different 
approaches to model the air flow around wind turbines. The comparison is carried on under two inflow conditions, 
one with a uniform profile, and one with a shear inflow. The main interest of this comparison is to gain knowledge 
from the level of details the actuator disc in comparison to the full rotor CFD model. This type of qualitative study 
can help to establish guidelines for using adequately the actuator disc model. A special focus is put on the wake 
rotational effect and its interaction with the shear in the near and far wake regions.  
The full rotor CFD model resolves the actual blade and tower geometry of the wind turbine in the computational 
mesh. A full resolution of the boundary layer on the blades gives an accurate estimation of the forces acting on the 
rotor as well as an accurate description of the wake expansion downstream the wind turbine. The model uses an 
overset grid method to handle the relative movement between the rotor, tower and ground boundary. 
The actuator disc model is based on a discretization of the forces acting on the wind turbine blades, radially averaged 
over the rotor area. This eliminates the need to resolve the blade boundary layer, greatly reducing the size of the 
computational mesh. The discrete forces implementation in the Navier Stoke Equations is carried on by body forces 
compensated by cell-face pressure jumps (Réthoré and Sørensen 2008). The forces assigned on the disc are extracted 
from the full Rotor CFD model. 
